Epidemiological study of odontogenic tumours: An institutional experience  by Nalabolu, Govind Raj K. et al.
JJ
E
t
G
S
T
D
B
R
s
(
h
1ARTICLE IN PRESSIPH-597; No. of Pages 7
ournal of Infection and Public Health (2016) xxx, xxx—xxx
pidemiological  study  of  odontogenic
umours:  An  institutional  experience
ovind  Raj  K.  Nalabolu,  Arif  Mohiddin,
anthosh  Kumar  S.  Hiremath ∗,  Ravikanth  Manyam,
.  Sreenivasa  Bharath,  P.  Ramanjaneya  Raju
epartment  of  Oral  Pathology  and  Microbiology,  Vishnu  Dental  College,  Vishnupur,
himavaram 534202,  Andhra  Pradesh,  India
eceived  3  January  2016;  received  in  revised  form  28  April  2016;  accepted  13  May  2016
KEYWORDS
Epidemiology;
Odontogenic  Tumours;
Ameloblastoma;
Keratinizing  cystic
odontogenic  tumour
Summary  Epidemiological  studies  on  odontogenic  tumours  conducted  in  different
parts  of  the  world  emphasised  variation  in  incidence  and  distributional  pattern.  Such
epidemiological  studies  are  obscured  in  Southern  state  of  Andhra  Pradesh  in  India.
Present  study  was  conducted  at  an  institutional  setup  in  South  Indian  population  to
assess  the  demographic  data  of  odontogenic  tumours.
The  retrospective  study,  which  included  all  the  odontogenic  tumours  from  the
archives  of  department  of  oral  pathology,  Dental  teaching  and  Research  Institution
in  southern  part  of  India.  Cases  were  selected  based  on  the  classiﬁcation  of  WHO
2005  histopathological  typing  for  odontogenic  tumours  and  the  assessment  year  con-
sidered  was  from  2002  to  2014.  Demographic  data  was  analysed  for  these  tumours.
Results  were  analysed  using  Chi-Square  Test.
Incidence  of  the  odontogenic  tumours  was  found  to  be  2.17%.  Peak  age  incidence
was  recorded  highest  in  third  and  fourth  decade  of  life.  Males  were  commonly
involved  [59%]  with  the  male  to  female  ratio  of  1.43:1.  Posterior  mandible  [53.4%]
was  the  chief  anatomical  location  involved  with  the  tumours.  Considering  the  indi-
vidual  lesions,  Ameloblastoma  [49%]  was  found  to  be  more  frequent,  followed  byPlease  cite  this  article  in  press  as:  Nalabolu  GRK,  et  al.  Epidemiological  study  of  odontogenic  tumours:  An  institu-
tional  experience.  J  Infect  Public  Health  (2016),  http://dx.doi.org/10.1016/j.jiph.2016.05.014
Keratinizing  cystic  odontogenic  tumour  [32%],  Odontome  [6.2%],  Adenomatoid  odon-
togenic  tumour  [5.5%],  Odontogenic  myxoma  [2.4%],  Ameloblastic  ﬁbroma  [0.6%],
Calcifying  epithelial  odontogenic  tumour  [1.8%]  and  Squamous  odontogenic  tumour
[1.2%].
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The  total  frequency  of  odontogenic  tumours  was  2.17%.  Ameloblastoma  and  Ker-
nic  tumours  were  the  predominant  tumours,  demonstrating
geographic  variation.
dulaziz  University  for  Health  Sciences.  Published  by  Elsevier
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of involvement  (P  <  0.012).  In  mandible,  posterior
region was  involved  more  frequently  than  the  ante-
rior region  with  ratio  of  2.8:1.  In  maxilla,  anterior
region showed  more  incidence  than  the  posterioratinizing  cystic  odontoge
signiﬁcant  regional  and  
©  2016  King  Saud  Bin  Ab
Limited.  All  rights  reserv
Introduction
Odontogenic  tumours  (OT)  are  relatively  rare
and destructive  lesions  of  the  jaw  bones.  These
Odontogenic lesions  originate  from  the  rem-
nants of  tooth  forming  apparatus.  The  bio-
logical behaviour  of  these  lesions  vary  from
hamartomatous/non—neoplastic  tissue  prolifera-
tion to  malignancies  with  metastasizing  abilities
which mandates  the  accurate  clinicopathological
diagnosis  [1,2].  Earlier,  numerous  classiﬁcation  sys-
tems were  proposed  which  included  several  ﬂaws
related  to  the  terminology  and  diagnosis.  To  over-
come these  errors,  the  third  edition  of  WHO  histo-
logical  typing  was  published  in  the  year  2005.  The
relative incidence  of  odontogenic  tumours  diverge
in different  countries  [3,4].  This  discrepancy  in  inci-
dence is  because  of  geographic  and  ethnical  diver-
sity.  In India,  population  is  ethnically  diverse  which
is divided  based  on  cast  and  language  which  require
more  epidemiological  studies  to  be  conducted  [5].
Most of  the  epidemiological  studies  relating  to
OT are  conducted  in  other  countries  and  relative
frequencies of  such  studies  in  Southern  state  of
Andhra Pradesh  in  India  are  obscured.  Despite  large
number  of  studies  on  Odontogenic  cysts,  studies  on
OT are  relatively  rare  [1]. Hence,  aim  of  the  present
study is  to  assess  the  epidemiological  features  of
OT. Also  efforts  are  made  to  correlate  the  observa-
tions of  present  study  with  the  previous  published
records.
Material and methods
Retrospective  study  was  conducted  in  the  depart-
ment of  oral  pathology  and  microbiology.  Lesions
were  considered  from  the  year  2002—2014.  All
OT were  classiﬁed  based  on  2005  WHO  typing
[4].  These  OT  were  assessed  for  age,  gender,
site, distribution  and  the  tumour  association  with
impacted/unerupted  tooth.
The study  data  was  collected  by  a singlePlease  cite  this  article  in  press  as:  Nalabolu  GRK,  et  al.  Epid
tional  experience.  J  Infect  Public  Health  (2016),  http://dx.
observer. The  inclusion  criterion  was  good  clin-
ical data  and  histopathological  conﬁrmation  of
the odontogenic  lesion.  Based  on  the  clinical
r
qnd  radiographic  ﬁndings,  site  was  divided  into
egments.  Anterior  segment  extends  from  distal
spect of  right  canine  to  distal  aspect  of  left
anine. Posterior  segment  included  mesial  aspect
f ﬁrst  premolar  to  ramus/maxillary  tuberosity
rea. Imaging  procedure  chieﬂy  included  was  OPG,
OPA, and  occlusal  radiograph.  Histopathological
ssessment  of  all  the  cases  were  performed  by two
eparate  oral  pathologists  and  ﬁnal  diagnosis  was
chieved after  the  consensus.  Those  cases  which
ere diagnosed  before  2005,  showing  ﬂaws  in  the
istopathological  diagnosis  were  revaluated  by
he two  pathologists  and  the  ﬁnal  diagnosis  were
odiﬁed  according  to  WHO  2005  typing.
tatistical analysis
hi-square  test  was  used  to  ﬁnd  the  association
etween gender,  age  and  location  with  different
ypes of  OT.
esults
n  the  present  study,  161  cases  of  OT  were  con-
idered from  the  archives  of  the  department  of
ral Pathology  and  Microbiology,  Dental  teaching
nd Research  Institution  situated  in  West-Godavari
istrict of  Andhra  Pradesh  in  southern  part  of
ndia.  Assessment  was  considered  from  the  year
002—2014.  The  prevalence  of  various  OT  were
ummarised in  Table  1.  Males  were  commonly
nvolved (59%)  than  females  (41%),  however  no  sig-
iﬁcant association  was  achieved  with  different
ypes of  OT  (P  <  0.095).  The  peak  age  incidences
f these  lesions  were  observed  in  third  and  fourth
ecade of  life  (Table  2) with  statistical  signiﬁ-
ant association  was  found  between  age  group  and
ypes of  OT  (P  <  0.000).  Observation  of  the  present
tudy showed,  mandible  was  the  predominant  siteemiological  study  of  odontogenic  tumours:  An  institu-
doi.org/10.1016/j.jiph.2016.05.014
egion [1.3:1]  (Table  3).
Ameloblastoma  was  assessed  as  the  most  fre-
uent OT  with  79  cases  [49%]  (Table  1).  These
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Table  1  Incidence  and  gender  distribution  of  odontogenic  tumours.
Total  Male  Female  Ratio  P-value
Ameloblastoma  79  [49.06%]  55  [69.6%]  24  [30.3%]  2.2:1  0.095
Keratocystic
odontogenic  tumour
53  [32.9%]  24  [45.2%]  29  [54.7%]  1:1.2
Odontomes  10  [6.2%]  6  [60%]  4  [40%]  1.5:1
Adenomatoid
odontogenic  tumour
9  [5.5%]  6  [66.6%]  3  [33.3%]  2:1
Odontogenic  myxoma 4  [2.4%] 1  [25%] 3  [75%] 2:1
Cacifying  epithelial
odontogenic  tumour
3  [1.8%]  2  [66.6%]  1  [33.3%]  1:3
Squamous  odontogenic
tumour
2 [1.2%]  —  2  [100%]  —
Ameloblastic  ﬁbroma  1  [0.6%]  1  [100%]  —  —
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oTotal 161  9
ases  of  ameloblastoma  were  categorised  into
olid/Multicystic  [25.4%]  and  Unicystic  Ameloblas-
oma  [23.6%].  Incidences  of  Histopathological
ariants  of  ameloblastoma  were  illustrated  in
able  4.  Second  prominent  lesion  was  Keratiniz-
ng cystic  odontogenic  tumour  [KCOT]  with  53
32.09%]  cases  followed  by  Odontomes  and  Ade-
omatoid  odontogenic  tumours  [AOT]  constituting
0 [6.2%]  and  9  [5.5%]  cases  respectively.  Squa-
ous odontogenic  tumour  [SOT]  [2  case  (1.2%)],Please  cite  this  article  in  press  as:  Nalabolu  GRK,  et  al.  Epi
tional  experience.  J  Infect  Public  Health  (2016),  http://dx.
meloblastic ﬁbroma  [1  case  (0.6%)],  Odontogenic
yxoma [4  cases  (2.4%)]  and  Calcifying  epithelial
dontogenic tumour  [CEOT]  [3  cases  (1.8%)]  were
lso recorded  in  the  present  study.  Age,  gender  and
D
O
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Table  2  Age  Distribution  of  Odontogenic  Tumour.
1—10  yr  11—20  yr  21—30  yr  31—
Ameloblastoma  —  17  (10.9%)  18  (11.1%)  16  (
Keratocystic
odontogenic
tumour
—  9  (5.5%)  15  (9.3%)  18  (
Odonotmes  —  5  (3.1%)  2  (1.2%)  3  (
Adenomatoid
odontogenic
tumour
—  5  (3.1%)  2  (1.2%)  1  (
Odontogenic
myxoma
—  —  3  (1.8%)  1  (
Calcifying
epithelial
odontogenic
tumour
—  —  —  1  (
Squamous
odontogenic
tumour
1  (0.6%)  —  1  (0.6%)  —  
Ameloblastic
ﬁbroma
—  —  —  1  (
Total  1  36  41  41  66
ocation  of  these  individual  lesions  were  illustrated
n Tables  1—3  respectively.
24  cases  [14.9%]  were  associated  with  impacted
r unerupted  tooth.  Under  this  category,  the  promi-
ent OT  recorded  was  Ameloblastoma  with  10  cases
41.6%] and  6  cases  [25%]  of  KCOT.  Other  such
esions were  5 [20.8%]  cases  of  AOT,  2  cases  [8.3%]
f Odontome  and  1 case  [4.1%]  of  CEOT.demiological  study  of  odontogenic  tumours:  An  institu-
doi.org/10.1016/j.jiph.2016.05.014
iscussion
dontogenic  tumours  are  relatively  rare  and  con-
titute an  unusual  heterogenous  group  of  lesions
40  yr  41—50  yr  51—60  yr  61—70  yr  P-value
9.9%)  14  (8.6%)  2  (1.2%)  12  (7.4%)  0.000
11.1%)  9  (5.5%)  2  (1.2%)  —
1.8%)  —  —  —
0.6%)  1  (0.6%)  —  —
0.6%)  —  —  —
0.6%)  2  (1.2%)  —  —
—  —  —
0.6%)  —  —  —
26  4  12
Please  cite  this  article  in  press  as:  Nalabolu  GRK,  et  al.  Epid
tional  experience.  J  Infect  Public  Health  (2016),  http://dx.
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Table  3  Distribution  of  odontogenic  tumours  according  to  anatomical  location.
Maxilla  Total  Mandible  Total  Ratio  P-value
Anterior
segment
Posterior
segment
Anterior
segment
Posterior
segment
Ameloblstoma  7  9  16  (9.9%)  14  49  63  (39.1%)  1:3.9  0.012
Keratocystic
odontogenic
tumour
9  8  17  (10.5%)  7  29  36  (22.3%)  1:2.1
Odontomes  5  1  6  (3.7%)  2  2  4  (2.4%)  1.5:1
Adenomatoid
odontogenic
tumour
5  1  6  (3.7%)  2  1  3  (1.8%)  2:1
Odontogenic
myxoma
—  —  —  3  1  4  (2.4%)  —
Calcifying
epithelial
odontogenic
tumour
—  —  —  —  3  3  (1.8%)  —
Squamous
odontogenic
tumour
—  —  —  1  1  2  (1.2%)  —
Ameloblastic
ﬁbroma
—  —  —  1  —  1  (0.6%)  —
predominantly  derived  from  odontogenic  tissues.
These  complex  lesions  represent  abnormality  in  the
normal odontogenesis.  OT  share  essentially  a sim-
ilar clinicopathological  features  which  mandate  a
careful diagnosis  for  proper  treatment  and  progno-
sis [3].  Epidemiological  studies  of  OT,  particularly
in Southern  state  of  India  are  relatively  rare.  Liter-
ature  search  revealed  such  studies  were  conducted
in China  [6],  Japan  [7], Eastern  Asian  [1]  region.
In the  present  study,  the  relative  frequency  of  OT
was estimated  to  be  161  cases  [2.17%]  out  of  7400
oral biopsies.  These  lesions  were  considered  from
the year  2002  to  2014.  The  incidence  was  similar
to the  studies  conducted  in  North  America  (2.5%)
[8]  and  South  America  (1.29%)  [9].  However,  stud-
ies conducted  in  India  (5.78%)  [1]  and  Africa  (9.4%)
[10]  showed  higher  incidence  of  OT.  The  mean  age
recorded  was  second  to  fourth  decade  of  life  and
Table  4  Variants  of  Ameloblastoma.
Variants  Number
Unicystic  Ameloblastoma  38  [23.6%]
Plexiform  Ameloblastoma  16  [9.9%]
Desmoplastic  Ameloblastoma  10  [6.2%]
Follicular  Ameloblastoma  7  [4.3%]
Peripheral  Ameloblastoma  5  [3.1%]
Acantomatous  Ameloblastoma  3  [1.8%]
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Ahese  observations  were  similar  to  the  studies  con-
ucted in  other  countries  [3,11—15]. Only  one  case
as recorded  in  the  ﬁrst  decade  and  the  results
ere consistent  with  the  study  conducted  in  Indian
eaching  institution  [1].  Low  incidence  of  OT  in
hildren has  indicated  the  probable  development
f OT  from  the  tooth  forming  structures  after  the
rown  formation,  before  the  age  of  5 years.  How-
ver studies  conducted  in  Argentina  [16]  and  Libya
17], documented  signiﬁcant  involvement  of  chil-
ren and  adolescent.  Present  study  showed  male
redominance  [59%]  (Table  1)  similar  to  the  stud-
es conducted  by  Odukoya  [15]. Mandible  [72%]  was
ore commonly  involved  than  maxilla  (Table  3).
hese observations  were  similar  to  many  other  pub-
ished literatures  [1,6,18].
Study showed  highest  incidence  of  Ameloblas-
oma with  79  cases  [49%].  The  relative  frequency
f the  present  study  was  found  to  be  highest
n comparison  with  other  published  literature
rom different  geographic  locations.[1,2,6,18—20]
ncidence  of  ameloblastoma  in  the  present  study,
trengthens  the  fact  that,  these  lesions  were  more
ommon  in  Africans  and  Asians  than  Caucasians.
ge incidence  was  found  to  be  extending  fromemiological  study  of  odontogenic  tumours:  An  institu-
doi.org/10.1016/j.jiph.2016.05.014
econd to  ﬁfth  decade  of  life.  This  wide  distribu-
ion of  age  was  similar  to  the  studies  conducted
n countries  like  America  [21,22], Europe  [23],
sia [2,7,24,25]  and  white  Africa  [26]. However  in
 INJIPH-597; No. of Pages 7
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cARTICLE
nstitutional  epidemiology  of  odontogenic  tumors  
ub-Sahara  African  countries,  age  incidence  was
igh in  younger  patients  [27]. In  the  present  study,
ale patients  [69.6%]  were  commonly  inﬂicted
han females  [30.3%].  Studies  reported  in  Nigeria
28],  Egypt  [26], and  in  India  [1]  showed  similar
ale predominance.  Posterior  mandible  [30%]  was
ost commonly  involved  similar  to  many  previous
eports [21].  Surprisingly,  high  frequencies  of  ante-
ior lesions  were  also  reported  in  blacks  compared
o Causations  and  Asians  [29]. Ameloblastoma  were
ategorised  in  to  Solid/Multicystic  (SMA)  [51.9%]
nd Unicystic  Ameloblastoma  (UA)  [48.1%].  Under
he former  category,  Plexiform  [39%]  variant  was
ound to  be  the  commonest  lesion.
Present study  included  KCOT  as  an  OT,  which  has
een reclassiﬁed  by  WHO  as  a  cystic  benign  tumour.
he study  showed  KCOT  as  the  second  frequent  OT
ith relative  incidence  of  32%  which  is  similar  to
he other  studies  which  have  demonstrated  the  inci-
ence of  28—36%  [3]. Maximum  incidence  of  KCOT
as recorded  in  third  decade  of  life  and  posterior
andible [54.7%]  was  the  chief  anatomical  loca-
ion. These  features  were  similar  to  the  previous
ublished literature  [3]. Females  were  commonly
nﬂicted then  males  with  the  male  to  female  ratio
f 1:1.2  and  these  ﬁndings  were  not  in  accordance
o the  epidemiological  reports  of  Jing  et  al.  and
onzalez, Alva  et  al.  [3]  which  have  reported  male
redominance.  Association  of  KCOT  with  Nevoid
asal Cell  Carcinoma  Syndrome  [NBCCS]  was  record
o be  6%  in  the  previous  literature  and  interest-
ngly, studies  conducted  in  Brazil  showed  frequency
s high  as  40%  [3].  In  the  present  series,  none  of
he KCOTs  were  recorded  in  associated  with  NBCCS.
owever  it  is  not  possible  to  exclude  the  association
ith the  limited  information  available.
Odontomes was  recorded  as  the  third  com-
onest OT  in  the  present  series  with  frequency
f 6.2%  which  was  relatively  less  when  compared
o the  studies  conducted  in  Canada  [23], Chile
9],  Germany  [30], USA  [31], and  Mexico  [8]. How-
ver the  frequency  match  with  studies  conducted
n different  teaching  institutions  of  India  [1,2].
dontomes  are  symptomless  and  diagnosed  acci-
entally  in  the  routine  radiograph.  This  could  be
he reason  of  low  incidence  of  odontomes  in  Indian
opulation  where  the  patients  do  not  seek  medi-
al consultation  until  the  obvious  symptoms  exist.
ow incidence  of  odontomes  can  also  be  correlated
o geographic  variation,  genetic  and  environmen-
al inﬂuences  [2]. In  the  present  series,  patients
ith second  decade  of  life  showed  more  frequencyPlease  cite  this  article  in  press  as:  Nalabolu  GRK,  et  al.  Epi
tional  experience.  J  Infect  Public  Health  (2016),  http://dx.
f odontomes  which  is  similar  to  the  previous  lit-
rature  [11,15,20]. Maxillary  anterior  region  was
he common  site  of  involvement.  These  ﬁndings  are
imilar to  some  of  the  Indian  institutional  studies
s
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1,5]. Present  study  showed  slight  male  predomi-
ance with  male  to  female  ratio  of  1.5:1.
AOT was  the  fourth  commonest  OT  in  the  present
eries with  a relative  incidence  of  5.5%  which  was
imilar  to  Indian  institutional  studies  [1]. Study
howed  male  predominance  [66.6%]  with  maxil-
ary anterior  region  [55.5%]  as  the  chief  anatomical
ocation. These  ﬁndings  are  similar  to  the  many
revious literature  [2]. Present  series  showed,
ccurrence of  AOT  in  young  individuals  [55%]  below
he age  of  twenty  years.  These  ﬁndings  strengthens
he hypothesis  [8,14], that  AOT  are  encapsulated
nd expand  centrifugally  leading  to  the  expan-
ion of  cortical  plate  earlier  than  ameloblastomas.
lso these  lesions  were  more  frequent  in  anterior
egion, alarming  the  patients  to  undergo  medical
ntervention.
Study also  showed  few  odontogenic  tumours  in
ess number  such  as  odontogenic  myxoma  [2.4%],
EOT  [1.8%],  SOT  [1.2%]  and  Ameloblastic  ﬁbroma
0.6%].  Because  of  lack  of  these  tumours  the  epi-
emiological  data  cannot  be  concluded.  However,
ower incidence  of  these  OT  in  the  present  study
xhibits the  rarity  of  the  tumours.
24 cases  [14.9%]  in  the  present  study  were
ssociated with  impacted  or unerupted  teeth.
meloblastoma [41.6%]  was  recorded  as  the  highest
nder this  category.  Out  of  10  cases,  6 were  diag-
osed  as  SMA  and  4 were  conﬁrmed  as  UA.  KCOT
25%] was  the  second  commonest  tumour  associ-
ted with  impacted  teeth.  Both  Ameloblastoma
nd KCOT  under  this  category  were  predominantly
ocalised to  posterior  mandible  with  male  predilec-
ion and  commonly  observed  in  second  decade  of
ife. Other  OT  associated  with  unerupted  teeth
ere AOT  [5  cases],  odontome  [2  cases]  and  CEOT
1 case].  Age,  gender,  anatomical  location  and
ncidence  of  these  odontogenic  tumours  were  in
ccordance  with  previous  Indian  studies  [32,33].
onclusion
he  study  showed  161  cases  [2.17%]  out  of  7400
otal number  of  oral  biopsies  from  the  year  2005  to
014. Present  study  has  reported  demographic  data
f various  odontogenic  tumours  with  ameloblas-
oma and  KCOT  as  the  predominant  tumours
emonstrating  a signiﬁcant  geographic  variation.
he results  were  similar  to  the  studies  of  Afro-Asian
ountries with  the  signiﬁcant  variation  from  thedemiological  study  of  odontogenic  tumours:  An  institu-
doi.org/10.1016/j.jiph.2016.05.014
tudies  conducted  in  Canada,  USA,  Germany,  Chile
nd Brazil.  Knowledge  of  the  relative  incidence  of
dontogenic  tumours  in  various  parts  of  the  world,
mproves  the  understanding  of  the  lesions  which
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contribute  signiﬁcantly  in  enhancing  the  concepts
of treatment  and  prognosis.
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